
 

                                 International Journal of Community Medicine and Public Health | October 2024 | Vol 11 | Issue 10    Page 4123 

International Journal of Community Medicine and Public Health 

Alshargawi WK et al. Int J Community Med Public Health. 2024 Oct;11(10):4123-4126 

http://www.ijcmph.com pISSN 2394-6032 | eISSN 2394-6040 

Review Article 

Impact of diabetes mellitus on endodontic treatment outcomes 

Waleed K. Alshargawi1*, Faris M. Alghamdi2, Saeed A. Alziyad3, Feras L. Ramadan4,                

Asma I. Alamoudi5, Soltan Alotni6, Raghad M. Saad7, Ali S. Alsayegh8,                                          

Abdullah A. Altwalah9, Ruba F. Alharbi10, Maram M. Alshehri10  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

ABSTRACT 

 

Diabetes mellitus (DM) is a chronic metabolic disorder that affects various systemic functions, including oral health. 

Its impact on endodontic treatment outcomes has become a significant concern for dental practitioners. The relationship 

between DM and endodontic outcomes is complex, involving several pathophysiological mechanisms. Hyperglycemia 

leads to the formation of advanced glycation end-products, causing vascular dysfunction and impaired blood supply to 

the pulp, which exacerbates pulpal inflammation and increases the risk of necrosis. Additionally, chronic low-grade 

inflammation and an impaired immune response in diabetic patients contribute to a higher susceptibility to infections, 

delayed healing, and compromised tissue repair after endodontic procedures. Diabetic patients often experience lower 

success rates and prolonged recovery following endodontic treatment due to these systemic challenges. Reduced bone 

healing, persistent periapical lesions, and altered microbial flora are common complications that can hinder treatment 

success. Effective management of endodontic treatment in diabetic patients requires a multifaceted approach that 

includes strict glycemic control, the use of enhanced antimicrobial strategies, and the adoption of minimally invasive 

techniques to reduce tissue trauma. Additionally, patient education and close monitoring of the healing process are 

essential for minimizing complications. Understanding the pathophysiological interactions between diabetes and pulpal 

inflammation, as well as the factors that influence healing and success rates, is crucial for optimizing endodontic care 

in diabetic patients. By addressing both systemic and local factors, dental practitioners can improve the prognosis of 

endodontic treatment and ensure better outcomes for patients with diabetes. Ongoing research into the mechanisms 

underlying these complications will further enhance the ability of clinicians to manage endodontic cases effectively in 

this growing patient population.  
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INTRODUCTION 

Diabetes mellitus (DM) is a chronic metabolic disorder 

characterized by hyperglycemia resulting from defects in 

insulin secretion, insulin action, or both. The global 

prevalence of diabetes has increased significantly over the 

past few decades, making it a major public health concern. 

As of 2021, an estimated 537 million adults were living 

with diabetes, and this number is projected to rise to 643 

million by 2030 and 783 million by 2045.1 DM can lead to 

various systemic complications, including cardiovascular 

disease, neuropathy, nephropathy, and retinopathy. 

However, its impact on oral health, particularly in the 

context of endodontic treatment outcomes, has garnered 

increasing attention. 

The relationship between diabetes and oral health is 

bidirectional. While poor glycemic control can exacerbate 

oral health issues, oral infections and inflammation can 

also impair glycemic control.2 Diabetic patients are at a 

higher risk of developing periodontal disease, xerostomia, 

and delayed wound healing, all of which can complicate 

dental treatments, including endodontic procedures. 

Endodontic treatment, which involves the removal of 

infected or damaged pulp tissue from the tooth, is a 

common dental procedure that may be impacted by the 

systemic complications of diabetes. Recent studies have 

shown that diabetes can adversely affect the outcomes of 

endodontic treatment due to impaired immune response, 

reduced tissue repair, and altered microbial flora in the oral 

cavity.3 Diabetic patients may experience higher rates of 

postoperative complications, such as persistent infections, 

delayed healing, and increased risk of treatment failure 

compared to non-diabetic individuals. The exact 

mechanisms by which diabetes influences endodontic 

treatment outcomes are complex and multifactorial, 

involving both systemic and local factors. 

Given the growing prevalence of diabetes and its potential 

impact on endodontic treatment outcomes, it is crucial for 

dental practitioners to understand the challenges associated 

with managing diabetic patients.4 This review aims to 

explore the impact of diabetes on endodontic treatment 

outcomes, with a focus on pulpal inflammation, healing 

and success rates, and management strategies for 

optimizing treatment in diabetic patients. By examining 

the current literature, this review seeks to provide insights 

into the unique considerations and challenges faced by 

dental professionals when treating patients with diabetes. 

REVIEW 

DM has a profound impact on endodontic treatment 

outcomes, primarily due to the interplay between systemic 

and local factors that influence oral health in diabetic 

patients. One of the key challenges is the altered immune 

response associated with diabetes, which can result in a 

higher susceptibility to infections and delayed wound 

healing. This impaired immune function contributes to a 

greater risk of postoperative complications, such as 

persistent periapical lesions and treatment failure.5 

Additionally, hyperglycemia in diabetic patients can lead 

to an increase in the virulence of oral pathogens, 

particularly in the root canal system, which complicates the 

eradication of infection during endodontic procedures.4,6 

Furthermore, studies suggest that diabetic patients often 

exhibit delayed or impaired tissue repair following 

endodontic treatment, which can prolong recovery times 

and affect overall treatment success. The chronic 

inflammatory state induced by hyperglycemia can hinder 

the healing process, making diabetic patients more 

vulnerable to long-term complications. As a result, 

achieving optimal endodontic outcomes in diabetic 

patients requires a tailored approach that considers both 

glycemic control and the specific dental needs of the 

patient. The systemic effects of diabetes significantly 

influence endodontic treatment outcomes, underscoring 

the need for careful management and interdisciplinary 

collaboration to optimize treatment success. 

Diabetes mellitus and pulpal inflammation: 

pathophysiological interactions 

DM significantly influences pulpal inflammation through 

various pathophysiological mechanisms. One of the 

primary effects of diabetes on the pulp tissue is the 

alteration of vascular integrity, which can lead to reduced 

blood flow and impaired oxygenation. Hyperglycemia, a 

hallmark of diabetes, promotes the formation of advanced 

glycation end-products, which accumulate in the vascular 

endothelium and contribute to endothelial dysfunction.7 

This dysfunction impairs the delivery of essential nutrients 

and oxygen to the pulp tissue, making it more susceptible 

to injury and less capable of mounting an effective 

inflammatory response. Consequently, diabetic patients 

are at a higher risk of developing pulpal necrosis even in 

response to minor irritations. Moreover, diabetes is 

associated with chronic low-grade inflammation, which 

can exacerbate the inflammatory response in the pulp. 

Hyperglycemia triggers the activation of inflammatory 

pathways, including the nuclear factor-kappa B (NF-κB) 

signaling pathway, leading to the release of pro-

inflammatory cytokines such as tumor necrosis factor-

alpha (TNF-α) and interleukin-6 (IL-6).8 These cytokines 

not only contribute to systemic inflammation but also 

influence the local inflammatory response in the pulp 

tissue. The heightened inflammatory state in diabetic 

patients can result in exaggerated pulpal inflammation in 

response to bacterial infections or dental trauma, 

increasing the likelihood of irreversible pulpitis and 

subsequent necrosis. 

Studies have shown that the immune response in diabetic 

patients is compromised, further complicating the 

management of pulpal inflammation. Diabetic patients 

often exhibit impaired neutrophil function, reduced 

phagocytic activity, and delayed wound healing, which can 

hinder the resolution of inflammation and promote the 

persistence of infection within the pulp.9 This 
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compromised immune response allows for the unchecked 

proliferation of bacteria within the pulp, leading to more 

severe and chronic infections compared to non-diabetic 

individuals. The presence of bacteria and their by-products 

within the pulp tissue can further fuel the inflammatory 

response, creating a vicious cycle of persistent 

inflammation and tissue destruction. The 

pathophysiological interactions between diabetes and 

pulpal inflammation are complex and multifactorial. The 

combination of vascular dysfunction, chronic low-grade 

inflammation, and impaired immune response in diabetic 

patients contributes to a heightened risk of pulpal necrosis 

and treatment complications. Understanding these 

mechanisms is crucial for dental practitioners when 

managing endodontic cases in diabetic patients, as it 

underscores the need for careful assessment and tailored 

treatment strategies to minimize complications and 

improve outcomes. 

Healing and success rates of endodontic treatment in 

diabetic patients 

The healing and success rates of endodontic treatment in 

diabetic patients are influenced by the unique 

pathophysiological challenges associated with diabetes. 

Hyperglycemia and the systemic complications of 

diabetes, such as microvascular damage and impaired 

immune function, can adversely affect the healing process 

after endodontic treatment. Studies have demonstrated that 

diabetic patients often experience delayed or incomplete 

healing following endodontic procedures, leading to lower 

success rates compared to non-diabetic individuals.10 One 

of the key factors contributing to impaired healing in 

diabetic patients is the reduced blood supply to the 

periapical tissues, which is critical for the repair and 

regeneration of damaged tissue following root canal 

therapy. The microvascular changes associated with 

diabetes, including basement membrane thickening and 

endothelial dysfunction, can limit the delivery of oxygen 

and nutrients to the periapical area, hindering the healing 

process.11 This vascular compromise can result in 

prolonged inflammation and delayed resolution of 

periapical lesions, increasing the risk of treatment failure. 

In addition to vascular issues, the altered immune response 

in diabetic patients also plays a significant role in 

influencing endodontic outcomes. Diabetic individuals 

often exhibit impaired neutrophil function, reduced 

phagocytic activity, and decreased production of growth 

factors essential for tissue repair.12 These immune 

deficiencies can lead to persistent infection and 

inflammation in the periapical region, further 

compromising the healing process. Moreover, the chronic 

inflammatory state associated with diabetes can exacerbate 

periapical inflammation, making it more difficult for the 

body to achieve complete healing after endodontic 

treatment. 

Another factor to consider is the potential for altered bone 

metabolism in diabetic patients, which can affect the 

regeneration of bone tissue around the root apex. 

Hyperglycemia has been shown to interfere with osteoblast 

function and reduce bone formation, which may impair the 

resolution of periapical radiolucencies following root canal 

treatment.13 As a result, diabetic patients may experience 

slower or incomplete bone healing, leading to persistent 

radiographic evidence of periapical lesions even after 

successful endodontic therapy. The healing and success 

rates of endodontic treatment in diabetic patients are 

significantly impacted by the systemic effects of diabetes. 

The combination of microvascular damage, impaired 

immune function, and altered bone metabolism contributes 

to delayed healing and higher rates of treatment failure. 

Dental practitioners must be aware of these challenges and 

adopt a proactive approach to managing diabetic patients, 

including close monitoring and individualized treatment 

plans to improve outcomes. 

Management strategies for endodontic treatment in 

patients with diabetes mellitus 

Managing endodontic treatment in patients with DM 

requires careful consideration of both the systemic and 

local factors that influence treatment outcomes. One of the 

primary strategies for optimizing endodontic care in 

diabetic patients is the meticulous control of blood glucose 

levels. Research has shown that patients with well-

controlled diabetes exhibit better healing responses and 

lower complication rates compared to those with poorly 

controlled diabetes.14 Therefore, collaboration with the 

patient's primary care physician or endocrinologist to 

ensure stable glycemic control before and after endodontic 

treatment is essential. 

Another critical aspect of management is the use of 

antimicrobial strategies to address the heightened risk of 

infection in diabetic patients. Given the compromised 

immune response in these patients, it is advisable to use 

antimicrobial agents more aggressively during endodontic 

procedures. This may include the use of higher 

concentrations of irrigants such as sodium hypochlorite or 

the incorporation of adjunctive antimicrobial agents like 

chlorhexidine or calcium hydroxide to enhance 

disinfection of the root canal system.15 Additionally, 

diabetic patients may benefit from prophylactic antibiotic 

coverage, especially in cases where there is a significant 

risk of systemic infection or when surgical intervention is 

required. In addition to antimicrobial strategies, clinicians 

should focus on minimizing trauma and promoting rapid 

healing during endodontic procedures. Diabetic patients 

are more prone to delayed wound healing and post-

operative complications, so it is essential to use techniques 

that reduce tissue damage as tooth structure loss can also 

occur due to diabetes (Figure 1). For instance, the use of 

minimally invasive endodontic approaches, such as 

smaller access cavities and conservative root canal 

instrumentation, can help preserve the structural integrity 

of the tooth and surrounding tissues.16 Furthermore, 

postoperative management should include measures to 

control inflammation, such as the use of anti-inflammatory 
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medications and ensuring that the patient maintains good 

oral hygiene practices to prevent secondary infections. 

  

Figure 1: Tooth structure loss in diabetic patients.16 

Patient education is also a vital component of managing 
endodontic treatment in diabetic patients. Educating 
patients about the importance of maintaining optimal blood 
glucose levels, adhering to prescribed medications, and 
following post-treatment care instructions can 
significantly improve treatment outcomes. In some cases, 
it may be necessary to schedule more frequent follow-up 
visits to monitor healing and address any complications 
early. Managing endodontic treatment in patients with 
diabetes requires a comprehensive approach that includes 
strict glycemic control, aggressive antimicrobial strategies, 
minimally invasive techniques, and effective patient 
education. By addressing these key factors, dental 
practitioners can improve the success rates of endodontic 
procedures in diabetic patients and reduce the risk of 
complications.  

CONCLUSION  

Diabetes mellitus significantly impacts endodontic 
treatment outcomes due to factors such as impaired 
immune response, delayed healing, and altered tissue 
repair. Tailoring endodontic management strategies, 
including strict glycemic control, enhanced antimicrobial 
approaches, and minimally invasive techniques, is crucial 
for optimizing outcomes in diabetic patients. By 
addressing these unique challenges, dental practitioners 
can improve the success rates of endodontic procedures 
and minimize complications. Ongoing collaboration with 
healthcare providers and patient education remain essential 

components of effective care. 
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